Reversible and irreversible modifications of skeletal muscle proteins in a rat model of acute oxidative stress.
Oxidative stress caused by an imbalance of the production of "reactive oxygen species" (ROS) and cellular scavenging systems is known to a play a key role in the development of various diseases and aging processes. Such elevated ROS levels can damage all components of cells, including proteins, lipids and DNA. Here, we study the influence of highly reactive ROS species on skeletal muscle proteins in a rat model of acute oxidative stress caused by X-ray irradiation at different time points. Protein preparations depleted for functional actin by polymerization were separated by gel electrophoresis in two dimensions by applying first non-reductive and then reductive conditions in SDS-PAGE. This diagonal redox SDS-PAGE revealed significant alterations to intra- and inter-molecular disulfide bridges for several proteins, but especially actin, creatine kinase and different isoforms of the myosin light chain. Though the levels of these reversible modifications were increased by oxidative stress, all proteins followed different kinetics. Moreover, a significant degree of protein was irreversibly oxidized (carbonylated), as revealed by western blot analyses performed at different time points.